Red blood cells from patients with homozygous sickle cell disease provide a catalytic surface for factor Va inactivation by activated protein C.
The structure of red blood cell (RBC) membranes in homozygous sickle cell disease (SCD) is significantly disturbed, with an increased exposure of aminophospholipids (phosphatidylserine and phosphatidylethanolamine) at the outer surface, responsible for a procoagulant activity of SS RBCs. Aminophospholipids are known not only to promote procoagulant reactions, but also to support inhibition of blood coagulation by the protein C system. The aim of the present study was to examine whether SS RBCs could serve as a catalytic surface for the inactivation of factor Va by activated protein C (APC). Venous blood was obtained from 19 consecutive SS patients and 13 controls (AA). In all SS patients, the amount of phosphatidylserine exposed at the outer surface of RBCs was increased compared with controls, as demonstrated by a prothrombinase assay. In addition, SS RBCs significantly (P < 0.0001) increased the rate of FVa inactivation by APC: the mean values (and ranges) of the factor Va inactivation rates were 30 (0-57) vs 9.5 (0-32) mmol Vai/min/mol APC for SS RBCs and normal RBCs respectively. Our results indicate that SS RBCs provide a catalytic surface for the negative control of blood coagulation, which may partially control the procoagulant activity of these cells.